Background Trigger digit is a common pathology encountered by hand surgeons, but there is a lack of evidence-based guidelines. We investigated the treatment preferences of hand surgeons and explored whether geographic location, type of residency training, or clinical experience is associated with differences in practice. Methods An online survey was distributed via email by the American Association for Hand Surgery to 615 members. The survey consisted of 17 questions related to conservative and operative management of trigger digits. Results One hundred thirty-nine unique responses were received (22.6 %). Geographic distribution of respondents encompassed the entire USA and was not associated with variations in practice. Of the respondents, 56.8 % were trained in orthopedic surgery while 37.4 % had plastic surgery training. In regards to duration of practice, 8.6 % were in practice for up to 5 years, 29.5 % for 6-15 years, 33.8 % for 16-25 years, and 28.1 % for more than 25 years. Notably, the great majority of respondents preferred corticosteroid injections for initial treatment. Those who were willing to give three or more injections prior to surgery were more likely to be plastic surgeons in practice for 16 years or more. A large minority of surgeons utilized splinting in their conservative management. Orthopedic surgeons were more likely to perform tenolysis during pulley release and more likely to use monitored anesthesia care. Conclusions Variation exists between the treatment algorithms of hand surgeons when managing a trigger digit. Some of these differences may be attributable to the type of training or the duration of clinical practice.
Introduction
Trigger digit, also known as stenosing tenosynovitis, inhibits flexor tendon gliding due to thickening of the synovial sheath over the tendon. Symptoms can range from pain and tenderness over the A1 pulley to locking of the digit. There is variability in the algorithms that different surgeons use when deciding the appropriate treatment at a particular stage in the disease process. Furthermore, there is a lack of evidencebased medicine to support decisions between splinting, corticosteroid injections, and surgery [4] . In this study, we sought to evaluate the preferences of hand surgeons in their management of trigger finger and trigger thumb. We also investigated whether surgeon demographic factors, such as type of residency training, duration of practice, or geographic location, may contribute to variations in treatment in the absence of clear clinical guidelines.
Materials and Methods
An online survey was distributed via email by the American Association for Hand Surgery (AAHS) administration to 615 AAHS surgeon members on behalf of the authors of this study. These AAHS members received an email with a link to the survey (Survey Gizmo software, surveygizmo.com). The electronic questionnaire was composed of 17 questions evaluating a surgeon's approach to conservative and surgical treatment of trigger finger and trigger thumb. Each question required an answer for completion of the survey, and participants were instructed in their emailed link not to take the survey more than once. In addition, they were asked to refrain from forwarding the email to colleagues.
After 1 week, a second email was distributed. One hundred forty completed surveys were received during the 2 weeks that the survey was active. Duplicate submissions (n=1) were identified by Internet Protocol address, city, and zip code and were removed from final analysis. Survey submissions remained confidential. Survey data was stratified by type of residency training, years in practice, and geographic location of practice.
Results
The 139 unique surgeon surveys received represented a 22.6 % response rate. The geographic distribution of respondents covered the entire USA, with a handful of responses from outside the country (Fig. 1 ). The majority of respondents (56.8 %) were trained in orthopedic surgery, followed by plastic surgery (37.4 %), and general surgery (5 %). One respondent had dual specialty training ( Fig. 2 ). Respondents' duration of practice varied, with 8.6 % in practice for up to 5 years, 29.5 % for 6-15 years, 33.8 % for 16-25 years, and 28.1 % for more than 25 years (Fig. 3 ).
The remaining survey data are presented in Tables 1, 2, 3 , 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 , and 14. Notably, some differences emerged between residency training type and length of years in practice. Geographic location of practice was not found to be associated with differences in treatment preferences.
Discussion
The practice of using corticosteroid injections for conservative treatment of trigger digits is widely popular. For trigger thumb, approximately two thirds of surgeons preferred corticosteroid injection alone for initial treatment, while another 14.4 % preferred corticosteroid injection in conjunction with splinting (Table 1 ). When considering the use of steroid injections at any point in conservative management, only 3.6 % of respondents would not use injections at all. When respondents were asked how many injections to give prior to surgery, more variability was presented; 30.9 % would offer one injection prior to surgery, 54.7 % would offer two injections, and 10.8 % would offer three or more (Table 2) . Interestingly, of those surgeons offering three or more injections, 86.7 % have been in practice for 16 or more years.
For trigger finger, approximately the same number of surgeons preferred the use of steroids for initial treatment as had for trigger thumb. Only 2.9 % would not use injections at all (Table 3) . Meanwhile, 26.6 % would offer one injection prior to surgery, 57.6 % would offer two, and 12.9 % would offer three or more (Table 4 ). Again, a vast majority (83.3 %) of surgeons offering three or more injections practiced for 16 or more years. The comfort that older surgeons have for administering more steroid injections to the thumb or finger may be the result of their greater experience with lack of complications. Perhaps also a more senior practitioner has a higher threshold to operate. Furthermore, plastic surgeons represented 80 % of the respondents who would offer three or more injections for trigger thumb and 66 % of the group for trigger finger. Prior literature has identified the least costly treatment for trigger finger to be two steroid injections prior to surgical release for refractory cases [6] . A randomized trial identified a cure rate of 86 % by using up to two steroid injections [8] . Other series of patients have shown similar cure rates after injection [7] , though meta-analysis of four randomized controlled trials revealed only 57 % of patients experienced relief [4] . Open release of the A1 pulley has been shown to be effective and safe, with cure rates approaching 100 % and with adverse events occurring in less than 1 % of patients [1, 8] . The variability in the literature for corticosteroids, and the high success rate and low risk profile of surgical release, may be a reason surgeons in our survey demonstrated different thresholds for proceeding to surgery.
A large minority of surgeons overall also considered splinting during conservative management of trigger thumb (38.1 %) and trigger finger (41 %), with most choosing not to use it for more than 6 weeks (Tables 3, 4 , 8, and 9). This group, though, did not demonstrate variability due to years in practice or residency training. In previous studies, metacarpophalangeal joint splinting has been shown to have variable success, with 70-92 % of fingers cured [3, 7, 9] .
Questions regarding perioperative topics yielded notable points as well. While the large majority (71.2 %) of all surgeons preferred a transverse skin incision for surgical release of trigger thumb, the same was not true for trigger finger, with only a narrow plurality (35.3 %) who favored transverse incisions (Tables 5 and 10) . Of all surgeons, 79.9 % preferred pulley release alone without tenolysis (Table 11 ). However, among the remaining minority that also performs tenolysis, three quarters were orthopedic surgeons. Only a tiny fraction of surgeons said they would perform percutaneous release for trigger finger (3.6 %) or trigger thumb (2.9 %) ( Tables 8  and 13 ). The low enthusiasm for percutaneous technique could be the result of a lack of training during residency. The ease of performing an open trigger release with a small incision, and the perceived risks of incomplete release or iatrogenic neurovascular/tendon injury, may also contribute to the low rates observed in the survey. Table 12 reveals that anesthesia preferences highly favored local anesthetic alone or in combination with monitored anesthesia care (MAC) (81.3 %). Two thirds of respondents who preferred the addition of MAC were orthopedic surgeons. This difference may result from orthopedic surgery-trained hand surgeons having greater experience with MAC when combined with regional blocks or local anesthetic during other upper limb surgeries. Also, plastic surgery-trained hand surgeons likely have greater familiarity with local anesthetic alone from their higher volume of office-based procedures. Postoperatively, 95.7 % of all surgeons would not use a splint (Table 14) . This study has several limitations, primarily based on the low response rate (22.6 %). Previously published surveys have had response rates between 42 and 53 % [2, 5] . We suspect that the large number of questions may have made the survey too demanding of surgeons' limited time. In addition, the invitation to complete an online survey has become a frequent event. Fatigue may be a culprit in hindering more responses. There is also the possibility that the emails to which the survey was sent are not regularly checked or out of date. Furthermore, the emails could have ended up in spam folders depending on email account settings. Although duplicate responses were investigated, it is possible that a respondent could take the survey more than once by using different computers. Without a unique ID assigned to each respondent who completed the survey, it is difficult to safeguard against this possibility. The large number of "other" responses for some questions also suggests that some questions could have been worded differently or more answer choices provided. However, this point also reinforces the fact that there remains a wide variety of trigger digit treatments offered to patients.
Looking at the treatment preferences of a sample of hand surgeons presented in this survey data demonstrates areas of both consensus and variability. Insufficient evidence exists to explain the differences noted between orthopedic and plastic surgeon preferences. The number of corticosteroid injections to give, the use of splinting, the benefit of tenolysis during pulley release, and the use of sedation along with local anesthetic remain questions with sizable differences of opinion amidst a large group of surgeons. Further high-quality research may help find more agreement in the treatment algorithm of trigger digits by hand surgeons.
